INTRODUCTION
Traditionally, a horse's breeding value is estimated through a subjective combination of race performances such as ranking, earnings, and racing time.
The first step in any genetic improvement scheme is to estimate parameters (heritability, repeatability, and genetic and phenotypic correlation) of the studied perfor- (Henderson, 1953) , MIVQUE (Rao, 1971) , maximum likelihood (Hartley and Rao, 1967) , and restricted maximum likelihood (Patterson and Thompson, 1971 Brief descriptions of these methods and their properties are given by Schaeffer (1983) , Henderson (1984) , and Van Raden (1986) . Restricted (Gaffney and Cunningham, 1988; Hill, 1988) in complement to Chico (1990) .
MATERIALS AND METHODS

Materials
The racing records used in this study are the same ones used in a precedent study (Chico, 1990 (Chico, 1988) .
Horses 'out of the money' (those that rank below the fifth position) are given artificial earnings equal to half the earnings of the one that ranked immediately ahead of it. Normal distribution of the earnings is then obtained by applying a logarithmic transformation (Langlois, 1975; Chico, 1990) .
Ranking is not a normal variable either. To get closer to this requirement, ranking is replaced by a normal score which is the expected value of the rank of a standardized normal variable (Pearson and Hartley, 1972 e is the vector of random residual effects; X is the known incidence matrix for fixed effects; and Z is the known incidence matrix for random effects.
Henderson's mixed-model equations (MME) were used to predict animals' value.
where if u = a + p:
a1 == (1 -r)/r == S!(S! + S!); ( 2 2 ) /S2 p = repeatability; sy = S a + Se + s!; p a = genetic value; p = permanent effect; s2 = variance of genetic value; s2: e variance of error; s2 = variance of permanent effect; and s2 = total variance.
REML method with a derivative-free algorithm (DFREML)
The use of a derivative-free REML algorithm was suggested by Grasser et al (1987) (Meyer, 1988) . The programs of Meyer (1988) 
G = var(u) = A -s u 2
A is the full relationship matrix with all animals from the pedigree; P = p p is the permanent environment variance; R = I S 2 ; and S2 is the error variance.
The MME (Henderson, 1973) are:
RESULTS AND ANALYSIS Chico (1990) . This is also confirmed by the work of Langlois (1975 Langlois ( , 1978 who obtains heritability values below 0.10 as Buttram et al (1988) .
Heritability estimates are in the order of magnitude of 0.1 for the logarithm of earnings and slightly larger for rank, whatever model is used. These results confirm those previously obtained by Chico (1988 Chico ( , 1990 with smaller values and smaller standard error.
The estimates of residual variances for each trait by model 2 are smaller than those from model 1 indicating a better ability of model 2 to account for variation in these racing traits. The earnings and rank heritability estimates valuation in this study are also equivalent to those obtained by Field and Cunningham (1976) , Langlois and Chico (1989) , Katona and Distl (1988) , Klemestsdal (1990) , and Arnason etal (1988 (1990, 1991 (Gaffney and Cunningham, 1988; Hill, 1988 
